Systemic application of pyrethroid insecticides evokes differential expression of c-Fos and c-Jun proteins in rat brain.
Expression of the c-Fos and c-Jun transcription factor was investigated by immunocytochemistry in the thalamus, hypothalamus, hippocampus and cortex of adult rats following intraperitoneal application of proconvulsant doses of the pyrethroid insecticides, cypermethrin and permethrin. Pyrethroid insecticides are used world-wide and their uptake, e.g., by nutrition and inhalation evokes severe neurological symptoms in animals and humans, but their effects on neuronal gene expression has not been elucidated. Cypermethrin induced a strong expression of c-Fos and c-Jun in all the thalamic nuclei, except the ventro-posterior complex and substantia nigra, and in all the hypothalamic nuclei. In general, the immunoreactivities (IR) persisted for 8 h on their maximal levels, and were still above control levels after 24 h in several thalamic and hypothalamic areas. c-Fos-IR was strongly increased in all cortical layers with a predominance in the superficial layers II-IV, whereas c-Jun-IR was only slightly increased. In the hippocampus, cypermethrin induced a weak expression of c-Fos, but not of c-Jun, in the dentate gyrus and CA-3 area. Permethrin that has a lower pharmacological potency, evoked a similar pattern of c-Fos and c-Jun expression, however, intensity and persistence of the neuronal labeling were less pronounced. Our results demonstrate that the neurotoxic effects of pyrethroid insecticides comprise molecular genetic alterations in the brain such as early and lasting induction of Fos and Jun transcription factor proteins. These changes in the neuronal program are prominent in the hypothalamus and thalamus that are involved in the regulation of the autonomic and visceral nervous systems.